A. Supporting Figures

B. Supporting Tables
C. Supporting Notes Note S1: Accuracy of D determination
The immobile peak for normal diffusion is typically on the order of 10 -7 µm 2 /s (Fig. S5) , i.e., the separation between immobile and mobile viruses lies around 10 -6 µm 2 /s (Fig. S5) for normal diffusion. These values are in agreement with the expectations, if one takes into consideration that particles can be tracked (with our SPT setup) with a localization accuracy of approximately 10 nm (root mean square value of the fluctuations of immobilized particles around their center position; in agreement with the typical performance of fitting 2D Gaussian profiles to particle intensity profiles for localizing their center position) and that the MSD curves are typically calculated to maximum lag times of up to 112.5 s (corresponding to 10% of the total track length (= 1125 s) in order to avoid non-linearities in the MSD curve known to occur at larger lag times; see for example the analyses done by Saxton et al. (2)). Based on these specifications, even immobile particles are expected to show a normal diffusion coefficient around 2x10 -7 µm 2 /s (= (0.01 µm) 2 /4/112.5 s), well close to the immobile peak in Fig. S5 . Please note that we typically observe the immobile peak to be at around 10 -7 µm 2/ s for tracking immobile viruses or beads, if the microscope is operated under similar conditions (data not shown). Further, the validity of extracting such small D values was (for normal diffusion) confirmed using synthetic, simulated TIRF movies containing particles of well-defined D values (the method is described in Block et al.(3) although different specifications were used for assessing the validity of the current analysis). Due to the facts that the mobile peak in the normal diffusion coefficient histogram is typically on the order of 10 -5 µm 2 /s, i.e., 2 orders of magnitude faster than the immobile peak (see Fig.  S5 and Tab. 3), and that mobile and immobile peak are usually separated by a valley (see Fig.  S5 for a representative example), we conclude that the resolution in D is sufficient to indeed separate these two contributions to the D histogram. Please note that this procedure, described in detail in the Section "GAG-bound virus particles exhibit lateral diffusion", does not even require to define a cut-off value for mobile particles, as we first determine the position of the immobile peak (which typically dominates the D distributions), followed by fitting a second distribution to explain the "tail of mobile particles" found for D values >> 10 -7 µm 2 /s. For anomalous diffusion, the situation is basically the same although the immobile peak typically occurs around 10 -6 µm 2 /s (Fig. S7) , i.e., the resolution in determining D values of anomalously diffusing particles is worse than for particles showing normal diffusion. This behavior (decrease in D accuracy) is also in agreement with the expectations, as fitting Eq. 3 instead of Eq. 2 to the MSD curves introduces additional noise in the D determination, here reflected by a shift of the corresponding immobile peak. This decrease in accuracy, however, does not affect the reliability of the decomposition into immobile and mobile distributions, as again the mobile peak is typically 2 orders of magnitude faster than the immobile peak (see Fig. 3C and Tab. 3) and both peaks are usually separated by a valley (see Fig. 3C for a representative example). Hence, the poorer resolution does not affect those parts of the D histogram that contain the relevant mobility information.
